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1. Introduction

Thi s Suppl enental Assay Method (SAM describes a procedure using
chick enbryo fibroblast (CEF) cell cultures, for titrating cel
free herpesvirus of turkeys (Strain FC 126) used as a vaccine
agai nst Marek’s di sease. The vaccine is conposed of |yophilized
cell-free preparation of the virus and a suitable diluent.

2. Materials

2.1 Equi pnent/instrunentation

Equi val ent equi prent or instrunmentation may be substituted
for any brand name |isted bel ow

2.1.1 Centrifuge (Beckman J-6B, JS-4.2 rotor)

2.1.2 Hum di fied, rotating egg incubator (M dwest
| ncubat ors, Mbdel 252)

2.1.3 Water-jacketed incubator with a humdified
5% CO, at nosphere and tenperature set at 37°C (Fornam
Scientific, Mddel No. 3158)

2.1. 4 Vortex m xer (Thernolyne Maxi M x |l Mbdel
No. M37615)

2.1.5 Magnetic stir plate
2.1.6 Sci ssors, sterile (Roboz RS-6800)

2.1.7 Curved tip forceps, sterile (V. Mieller SU

2.1.8 Pi pette (Rainin Pipetman, P1000, or equival ent)

2.1.9 250-m trypsinizing flask with stir bar,
sterile

2.2.10 Erlenneyer flask with a stirring bar, sterile.
2.1.11 Henocytoneter

2.1.12 Bunsen burner

2.1.13 Blunt thunb forceps, sterile

2.2 Reagents/supplies
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Equi val ent reagents or supplies nmay be substituted for any
brand nanme listed below. Al reagents and supplies nust be
sterile.

2.2.1 Cotton swab

2.2.2 Ti ssue cul ture dish, 150x10 mm ( Fal con,
Cat. No. 1058)

2.2.3 Ti ssue cul ture dish, 100x20 mm ( Fal con,
Cat. No. 3003)

2.2.4 Plastic funnel covered with 4 |ayers of fine
gauze

2.2.5 Pol ypr opyl ene coni cal tube, 29x114 mm sterile,
50 M (Sarstedt, Cat. No. 62.547.205)

2.2.6 Pol ypr opyl ene centrifuge tubes, 250 ni
(Corning, Cat. No. 25350)

2.2.7 Rol | er bottles, 1000 m (plastic)
2.2.8 Ser ol ogi cal pipets (Falcon, Cat. No. 7530)

2.2.9 60-mm gri dded cell culture dish, tissue culture
treated (Costar, Cat. No. 3160)

2.2.10 2 dozen specific-pathogen-free (SPF) chick
enbryos, 9- to 11-day-old

2.2.11 Fetal Bovine Serum (FBS)
2.2.12 L-Gutamne (Sigma, Cat. No. G/7513)

2.2.13 Trypsin, 0.25% (Cell o Corporation,
Cat. No. AT25)

2.2.14 Pipette tips (Rainin 0-100, 0-200, 100-1000 or
equi val ent)
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2.2.15 Sol utions

All

solutions are filter sterilized.

1. Trypsin Solution (0.25%:

NaCl 8.0 ¢
Kcl 0.4 ¢
A ucose 1.0 g
Phenol Red (0.5% sol ution) 1.0 n
Trypsin (1:250) 2.5 g
NaHCG, 0.35 g
g.S. with distilled or deionized water 1.0 L
Adjust pHto 7.4 with NaHCG; sol uti on.

2. Gowh Medium

Medi um 199 (with Earle's salts)(powdered) 10 g
Nutrient M xture F10 (powdered) 10 g
Bacto Tryptose Phosphate Broth (dry powder) 2.95 g
NaHCGO; 2.5 ¢
Penicillin (potassium G 200, 000 units
Streptonycin 200 ng
Fetal Bovi ne Serunt(heat inactivated) 85 n
g.S. with distilled or deionized water 2185 ni
Adjust pHto 7.35 to 7.4 by addi ng NaHCO,

solution. Before use, add 1.0 m of a 200 nM
concentration of L-glutamne per 100 m nmedi um

3.  Maintenance Medi um

Medi um 199 (with Earle's salts)(powdered) 10 g
Nutrient M xture F10 (powdered) 10 g
Bacto Tryptose Phosphate Broth(dry powder) 2.95 g
NaHCO; 2.75 ¢
Penicillin (potassium G 200, 000 units
Streptonycin 200 ng
Fetal Bovine Serunt (heat inactivated) 42

g.Ss. with distilled or deionized water 2142
Adjust pHto 7.5 by addi ng NaHCGO; sol uti on.
Before use, add 1.0 ml of a 200-nmM concentration
of L-glutam ne per 100 m nmedi um

*Previously tested for freedom from extraneous
agents
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4. SPGA Di | uent:

Sucr ose 74.62 ¢
KH,PO, 0.45 g
K,HPO, 1.35 g
Mono Sodi um d ut amat e 0.80 g
1% Bovi ne Al bum n (Fraction V) 10.0 g
g.s. with distilled or deionized water 1000 n

2.2.16 Cell cultures

Primary chick enbryo cell cultures are used for the
titration.

Prepare primary chick enbryo cell cultures from9- to
11-day-old chick enbryos (derived fromspecific-

pat hogen-free flocks) in the follow ng manner: Swab
the air cell end of the egg with 70% et hanol, fl ane,
and break open the shell with sterile blunt thunb
forceps. Use the forceps to open the nenbranes, lift
out the enbryo, and place it in a sterile disposable
petri dish. Four to six enbryos may be prepared
together. Renove (and discard) the heads of the
enbryos with sterile scissors. Wsh the enbryos by
adding 0.25%trypsin solution to the petri dish. Open
t he body cavity of the enbryos wth the sterile forceps
and renove the liver and the bul k of the other viscera.
CGently squeeze the remai nder of the enbryos with the
forceps to renove as much bl ood as possible. Pick the
washed enbryos out of the wash solution with the
forceps, drain themnonentarily, and place themin a
sterile, dry petri dish. Mnce the enbryos thoroughly
by cutting with sharp, sterile scissors.

Place the mnced tissue in a 250-m sterile
trypsinizing flask with a magnetic stirring bar, add
30 M of 0.25% trypsin solution (prewarned to
approximately 35°C), and trypsinize for 20 mn at room
tenperature. Carefully decant the supernatant
suspension through a sterile funnel with 4 | ayers of
gauze into a sterile centrifuge bottle.

Add approximately 30 ml of growth nmedium (see part
2.2.15) to the centrifuge bottle to stop the action of
the trypsin on the cells. To the remaining fragnents
in the trypsinizing flask, add another 30 m of 0.25%
trypsin and repeat the process for another

20 mn. Add this cell suspension to the first
collection. Centrifuge at approximately 250 X g for

10 mn. Renove the supernatant fluids carefully.
Resuspend the cells in growh nediumto a concentration
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of approximately 750,000 cells per mM. Plant the cells
in 60-mm plastic petri dishes (gridded or plain),

5 m per dish (approximately 3.75x10% cells). Incubate
in a high-hum dity atnosphere containing approxi mately
5% CQO). In 24 hr the nonol ayers shoul d be conpl ete

and ready for inocul ation.

3. Preparation for the test
3.1 Personnel qualifications/training

The executor nmust have experience or training in this
protocol. This includes know edge of aseptic biol ogical

| aboratory techni ques and preparation, proper handling, and
di sposal of biological agents, reagents, tissue culture
sanpl es, and chem cals. The executor nust also have

know edge of safe operating procedures and policies and
Quality Assurance (QA) guidelines of the Center for

Vet erinary Biol ogi cs-Laboratory (CVB-L) or equivalent; and
training in the operation of the necessary |aboratory

equi pnent listed in part 2.1

3.2 Preparation of equipnent/instrunentation

Operate all equipnent/instrunentation according to

manuf acturer’s instructions and nonitor in conpliance with
current correspondi ng CVB-L/ National Veterinary Services
Laboratories Standard Operating Procedures (SOPs), or
equi val ent .

3.3 Preparation of reagents/control procedures

Prepare reference viruses in the sane manner as sanple
preparation.
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3.4 Preparation of the sanple
3.4.1 Preparation of vaccine for titration

Rehydrate the vaccine (HVT) to field strength with the
proper anount of the manufacturer's diluent. MXx
t hor oughl y.

3.4.2 Holding period

Pl ace the vaccine bottle in an ice bath for 2 hr prior
to proceeding with the titration

4. Perf ormance of the test

4.1 Preparing dilutions and inocul ating plates

Prepare dilution blanks of 9 m using the manufacturer's

di luent or SPGA diluent. Renove the nmediumfromthe
titration plates in this manner: Set the plates on a
slanted surface. Renove fluid with a drawi ng of f appar at us,
allow the plates to drain an additional 60-90 sec, and
renmove the accumulated fluid at the | ower edge of the

pl ates. Renove the vaccine fromthe ice bath and invert
several tinmes to mx the virus suspension thoroughly.

Renove a 1.0-nl representative sanple fromthe vaccine and
add to the 9-m dilution blank. M x thoroughly. This makes
a 1:10 dilution of the vaccine (for vacci ne expected to have
a relatively high-virus content, a 1:20 dilution may be
used). Mx this dilution thoroughly, and inoculate 0.05 n
per plate onto the center of each of 5 plates (on a

hori zontal surface). Since the bottonms of nost plastic

pl ates are slightly convex, the inoculumw ]Il usually spread
wi thout tipping the plates. Incubate the inocul ated plates
at 37.5°Cin a humdified atnosphere for a 30-45 mn
absorption period. Add 5 m maintenance nediumto each

pl ate, and continue incubation at 37.5°C in a high-humdity
at nosphere of approximtely 5% CO, for 6 days. The

mai nt enance nmedi um may be replaced after 2 or 3 days if the
pH of the culture fluids becones too acidic.
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Interpretation of the test results

5.1 Controls

Titrate a known positive reference virus with each group of
titrations. The titer of the positive reference nust be

wi thin the established range for the test results to be
valid. Uninocul ated negative control cells are maintained
to monitor the integrity of the cell culture system

5.2 Making foci counts and calculating titer
5.2.1 Counting

1. Well-devel oped foci usually nmay be observed by
day 4 postinoculation (Pl). On day 6 PI, nmake a
foci count using an inverted mcroscope (and a
grid-adapted stage if plain plates have been
used). By day 6, all primary foci should have
devel oped and secondary foci should not be

devel oped wel |l enough to cause problens in
counting using these testing nethods.

2. Count all the foci on each of the plates of
the titration series. A focus is counted as 1
regardl ess of size unless it has apparently arisen
from2 distinct centers. At |east 4 plates should
be counted for a valid test.

5.2.2 Calculating focus-formng units (FFU)

Cal cul ate the average nunmber of foci per plate and
multiply this value by 40 (or 80)*. This result wll
be the focus formng units (FFUs) per bird dose
(assum ng the vol of 1 bird dose is 0.2 m).

5.3 Retests

Conduct retests as required by the Code of Federal

Regul ations, Title 9, part 9 113.8 (b) and requirenents of
mnimumrelease in firms current Qutline of Production,
Part V.

*10 (dilution factor) tinmes 4 (inoculumis equivalent to %
bi rd dose) equals 40; or 20 (dilution factor) times 4 equals
80.

5.4 Evaluation of test results

5.4.1 The 9CFR 113.8 (b) defines the criteria for a
satisfactory/unsatisfactory seri al
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5.4.2 The firm s requirenents of m ni num
release/stability titers for each Marek’s vaccine are
listed in the current Qutline of Production, Part V,
for the specific product code.

6. Report of test results

Titers are reported out as FFUs per bird dose.

7. Ref er ences

This docunent was rewitten to neet the current CVB-L QA SAM
format. No significant changes were nade fromthe previous
protocol. This docunent supersedes the April 15, 1974, version.



